Abstract
Introduction

36
Light is one of the most important factors governing primary production and 
101
China has a large number of inland waters, and they exhibit large variability in terms 
126
In accordance with the regions and topography, the lakes are divided into five limnetic were digested with potassium peroxydisulfate (APHA, AWWA, and WEF, 1998). DOC 168 concentrations were also analyzed using a total organic carbon analyzer (TOC-VCPN,
169
Shimadzu), details can be found in the reference (Song et al., 2018) . Chlorophyll a 170 (Chla) was extracted from raw water samples using a 90% buffered acetone solution, 171 and the concentration was determined by spectrophotometry (UV-2600 PC, Shimadzu) 172 (Jeffrey & Humphrey, 1975 (Cleveland & Weidemann, 1993) . Then the sodium hypochlorite solution was used to 181 remove pigments in this filter, and the bleached filter was determined again to obtain 182 the optical density (ODλ) of the non-algal particles (aNAP). The pigment or 183 phytoplankton light absorption coefficient (aphy) was the difference between ap and aNAP.
184
The collected water samples were filtered in turn through a GF/F 0.7 μm glass fiber 
207
The results were accepted only if the coefficient of determination (R 2 ) was higher than 208 0.95.
210
A classification regression tree approach (CHAID) was used to classify the lakes 211 based on Kd(PAR) in SPSS 19.0. Kd(PAR) was used value as the response variable, the 212 explanatory variables were TSM, Chla, aCDOM, pH, salinity, and trophic status of lakes.
213
Mean value and standard error of Kd(PAR) were calculated for each branch of the 214 regression tree.
215
We approached data analysis in the following ways: First, the Kd(PAR) differences between Kd(PAR) and aOACs in different types of lakes were explored using the 223 multivariate regression analysis. 
Results
225
General surface water properties of lakes in different limnetic regions
226
In all field surveys conducted over the 141 lakes across different limnetic regions 227 interweaved with the diverse geographical environments, a large diversity of lakes with 228 varying water qualities was encountered. We analyzed the transparency and trophic 229 status of these lakes, and found that lakes in the YGR had the highest transparency, (51.72%), and others were all mesotrophic status (48.48%) (Fig. 2b) . 
Spatial distribution of Kd(PAR)
253
Due to the diverse geographical environments in the area of study, the sampled lakes between Kd(PAR) and light absorption of each optically active compound was also 272 explored. Except aNAP showed a significant positive correlation with Kd(PAR) (Fig. 4b ), 273 they all had no significant linear relationship to Kd(PAR) (Fig. 4c-4d ). In five limnetic regions, the significant positive correlation was also observed 291 between Kd(PAR) and total light absorption of OACs (Fig. 6) 9.99%, in TQR of 10.38%, in MXR of 11.75%, and in ER of 8.71% (Fig. 7) .
309
Fig. 7 Relative contributions of OACs to Kd(PAR). Kwater is the partial attenuation coefficient by 310
pure water, KCDOM by CDOM, KNAP by inorganic suspended particles, and KChla by pigment particles 311
Relationship between Kd(PAR) and aOACs in different lakes
312
Regression tree analysis showed this pattern of Kd(PAR) was mainly affected by TSM attained 0.70 with the relationship coefficient 0.66 (Fig. 8) . In the eutrophic waters, the 329 regression model was Kd(PAR) =0.73×aOACs+1.04 with the R 2 of 0.72 (Fig. 8) . the most clear water, and the lakes in NER were the most turbid water (Fig. 3a) . The absorption/scattering in all limnetic regions in this study (Fig. 7) , the findings are (Fig. 7) . 
Influence of OACs absorption on Kd(PAR) in lakes 424
OACs have the deciding effect on Kd(PAR) value (Shi et al., 2014 variations (Fig 5, Fig. 8 ). In the whole sduty area, aNAP was the most significantly 428 regulating factor on Kd(PAR). The determination coefficient between Kd(PAR) and aNAP
429
(R 2 = 0.79) was significantly higher than that between Kd(PAR) and aphy, and between
430
Kd(PAR) and aCDOM (R 2 =0.23, R 2 =0.16) (Fig. 4b-d) . However, there are marked to Kd(PAR) (Markager & Vincent, 2000) .
455
In eutrophic lakes with high TSM, aNAP had the most significant impact on 456 Kd(PAR), followed by aphy. In fact, the low contribution of aCDOM to Kd(PAR) has been 
Conclusions
500
The spatial distribution of average Kd(PAR) in five limnetic regions China showed that 
